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IN THE CLAIMS : 

1 . (Amended): In combination for etching an insulating layer in a wafer to present a 
clean and fresh surface on the insulating layer for deposition, 
a conduit for molecules oran inert gas, 

a first electrode biased to a first voltage and spaced from the wafer, 
a second electrode biased to a second voltage lower than the first voltage and spaced from 
the first electrode and the wafer, 

magnetic members providing a magnetic field, 

the first electrode and the magnetic members being disposed relative to each other and to 
the niolecules of the inert gas for ionizing the molecules of the inert gas, and 

the second electrode and the wafer being disposed relative to each other and to the ions of 
the inert gas, and the second electrode being constructed, to obtain a movement of the ions to the 
wafer at a low and controlled speed for an etching of tMe surface of the insulating layer by the 
ions-at-a-low-and-eontreHed-speed^ 



5. (Amended): In a combination as set forth in claim 1, 
the wafer being at a floating potential, 

there being first and second electrically conductive members respectively adjacent, but 
spaced from, the first and second electrodes at a reference potential to provide for the creation of 
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6 (Amended): In a combination as recited in claim 2, 

a&sts „ K ceo f aUe m a,in g v„ 1 U g e f o r c r ea,in g t h eMa S ont h e fo te 1 ec« t o d e,*e bl a S on 
the first electrode being a negative direct voltage, 

A bias on the second elecm.de being a negative direct voltage, 
^ the first electrode being disposed in a substantially parallel and contrguous relattonshtp to 

the wafer, 

^^^^^^^^^^^ 

first and second electrodes and the magnetic members, 



10 



the wafer being at a floating potential, 
^ ^ fiKt aA secono electri ca,ly conductive members ^**r*-*»^ 

— '-- l --'-* , "*•" ,,, "• f 

me mberandbe W eenthesecondelec tt odeand«te second electrically conduct member. 
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7. (tended): h —ion for etching an insulating layer in a wafer to present a 

clean and fresh surface on the insulating layer for deposition, 

. supply of molecules of an inert gas for introducing the molecules tnto 4c enclosure, 
. firs, source of an alternating voltage for producng a direct negative voltage of a htgh 

the enclosure, 

a second source of an alternating voltage for producng a direct negative voltage of a low 

(WY' in the enclosure, 

th e mo.ecules of the inert gas ,n the enclosure being ionised by the combmation of the 

electrical and magnetic fields, and 

— the wafer being disposed relative to the second electrode M*****-***- 

in ert gas in the enclosure ,0 receive an etching of a low magnitude on the surface 
insulating layer by the ions of the inert gas in the enclosure. 



10 
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^adiacent but spaced relationship to the 
a first electrical conductor disposed in adjacent P 

first electrode at a particular reterenc v 

a first electrical conductor, and 

fc ^^--^---'---'--' , -- 4--,h,, 

be «ween the second e.ecttc^e^d.^^ 



11. (Amended): In a 



combination as set forth in claim 7, 



A 



capaci „ b e W ee n , h ewa fam a th e,o nS o fth e 1 „ ert S^ te e n c 1 „s Ure . 




set forth in claim 10, 



13. (Amended): In a cognation as 

\ ♦ w snaced relationship to the first 

a first electrical conductor diW in adjacent, but spaced, 

electrode and the first electrical conductor, 



electrical field between the first 



a second e 



lectrical conductor disposed m adjacent 



^ >4e eld electrode and the second conductor, 



relationship, but spaced, to the second 
lS econd electrical field between the 
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A asoaced but adjacent, relationship to the second electrode to 
the wafer being disposed in a spaced, but acy 

k enthesecoVelectrodeandthewaferandtocreateasecond 
create a first capacitor between the secona.e 

magn e,ic members defining a magnetic » in the enciosure, 



9^' magnitude in the enclosure, 

, tep ^.^ D C-•-.--M ! r'*-^-•-' ,, -' 0,,,, - 



10 



m 



voltage 
the enclosure, 



15 



maenitude in the enclosure, 

.^ fc «-«*--.'-'-'-'*---- b - ,,,,, " i,r 
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the wafer. 



16 (Amended): \a combination as set forth in Cairn H, 

(0 electrode and the first eiectricaUyVnductive member, and 

^^^^^^^^ 

the W potential to provide an electrica! field between 



5 

to the second electrode and having 

te second electrode and the second electrify conducnve member 



18 (Amended)-. In a combination as set form in claim 17, 
f molecn.esoftbeinert.astnto.eenclosnreandtbemo.ecnles-tonsoftbe.ne^asbei, 

i ■ 1 the magnetic members being 

, 9 (Amended): In a combination as set forth m clamr 14, the magn 

,„ ,„ the first and second electrodes to produce a 
disposed in a direction substantially perpendtcular to .he firs, an 
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rf «-^—-*''-*«-«-'-*-- ofthcionsfr ° m 

the mo.ecu.es of the inert gas by the electrons in .he helical movement. 

20. (Amended): In a combination as set forth in claim 14, 

a first electricaUy conductive member disposed in adjacent but spaced 

II between the first electrode and the first electrically conductive member, 

second electrically conductive member disposed in adjacent but spaced 

field between the second electrode and the second electrically conductive member, 

the wafer having a floating potential and being disposed between the firs, and 

substantially parallel to the first and second electrodes, 

th£ ^ being disposed adjacent, but spaeeu «rf^°de_to_ 

intto duce«hemo,ec U ,sof,hemer,gasinto te enc,osure and the mo,ec»,es and ions of the inert 
gas being passed from the enclosure a, a position adjacent to, but spaced from, the second 

electrode, 

tic members being disposed in a direction substantially 



5 



10 



15 



the magnetic i 
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* „f,he ions ftom the molecules of the inert gas by the 
enclosure and to provide for the products of the ,ons 6om 

electrons in the helical movement. 

n . (Amended): ta conation for etching an insulating iayer in a wafer to 

pr esen, clear, and fresh surfaces on th)— * ^ 

anenclosuredefinedlrstandseconde—dtsplacedfromeachother 

magnetic members for producing a magnetic fi \ld in the enclosure, 

a & s, voltage source for produVg a voltage of a high magnitude tn the 

• \f v,;^ Plpftrical field in the enclosure, 
. u vicinity of the Erst electrode to obtain a produConVahtghelectnca, 

(A . _„ d voltase source for producl a voltage of a low magrutude ,n the 



^^«-^^- to ^V ,, - ta,ta,ta,^r,, " 

any pits in the surface of the insulating layer. 
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insulating layer m a wafer to present 
the insulating layer, including 



22 . (Amended): A method of etching an 



ac , eananift es h sur t aeeon, h ein S u.at,o„,ayer f orade P osi„on 0 n 

Y ns the relatively weak electrical fields defining a capacitor with a 
^surefromthefirstposiuons,,^. , ^ 

highimpedancetolimitthetransferofelectncalchargesto 

,„ passingmolecu.esofaninertgasthroughfheenclosure.and 

r, p^ingarna.eticfieldin.eenc.osureinadtrectionre.a.Wetcthestrong 

O^' t nf electrons in the enclosure at the positions of the 

• 1 r m tm nhtain a movement ot electrons m 
0 electncalfieldtoobtama fthe inert gas by the electrons 

lectrical field and an ionization of molecules of the inert gas y 

""""II..----.-*"-"-- 1 ""-- 
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23 (Amended): A method as set forth in claim 22 wherein 
.hereiatWely-ngelectncalf.eldisprovidedinafirstdirectiona.d 

.herelat.velywea.electricaUteldisprovidedinaseconddtrec.onopposite 



to 



first direction and wherein 
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.e^cneM.sp^.a — to the ftrst and second 

„ to ,e — — pathfc— — — 

gas in the enclosure. 



24. (Amended): A method as set forth in claim 22 wherein 
the wafer is disposed .n the weak electrical field and wherein 

, passed through the enclosure initially to 



the molecules of the inert gas are 1 



positions in the 



relatively strong electrical field to obtain an 



ionization of molecules of the inert 



the relatively weak electrical field to 



gas and subsequently through the enclosure to posiUonsin 

v f the surface of the insulating layer on the wafer by the 
facilitate a substantially uniform etchmg of the surface 



ions. 



26. 



(tended): \me*od as set forth in claim 22 wherein 



fte capacitor cons « u ,es\first capacitor and wtterevn 
hit capacitor in a series circuit and wherein 

^ , ^isdefinedbyVesconstitutinganelecttodeandthewaterand 

the first capacitor is deimea vy 



'imedance and wherein 
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second capacitor is d>fmed 



by plates constituting the wafer and the kmsofthe 

eparated by the insulating layer in the wafer 



are se 



inert gas in the enclosure and wherein thV plates 

, lr and to provide the second capacitor wrth a 
V ^ t0 defme the msulatorofthe second capaaW and to pro 

' • ^.risoioo^hWi^r^^^ of the first C -^^-" 

relativelyj^wjmpjd^jce.'" " n 



ft 



28 (Am ended)Vhodassetforth 1 ncla 1 rn26wherern 

relatively weak electrical field and wherem 

passed through the enclosure initially through 

ionization of molecules of the inert 



the wafer is disposed in 
the molecules of the inert g& are 



positio: 



ns in the relatively strong electrical flel\«o obtam an 



lively 



gas and subsequently through positions in the rel 

ially uniform etching of the surface of the plating 



weak electrical field to facilitate a 

layer on the wafer by the ions and 



substantia! 



therein 



the wafer is disposed in the relatively wea 



t ^ relatively weak field is spaced 
lectrode providing the relatively we w 



electrical field and wherein 



fromrbutrdisposed- 



ane 



10 



.ne^ertoe.Ctnesur.ceof.ne — layer on tne wafer w 1U ™. P^S ■ 



the insulating 



layer. 



-14- 



PATENT 



Attorney Docket No. SPUU >oi 
29. (Amended): 



m ethod as set forth m claim 26 wherein 



the capacitor constitute a 



first capacitor and wherein 



.ft* capacitor and a sUnd capacitor are in 



series and wherein 



isdefined\yP^ esconStitUtinSane 



lectrode and the wafer and 



10 



the 

the first capacitor 

I ^ .edhyaspaXinwhichtnoiecuiesandionsofthcnertgasare 
the mates are separated by a space 

„ .oitorltoprovtdethchighimpedanceandwheretn 
.isposedtodefinetheinsuiatorfordtecapacttorandtop io „ softhe 
^secondcapacttor-sdcftnedhyp^co— thewaferan 

Arated by the insulating layer m the wafer 

the enclosure and wherein the plates are separated by 
inert gas ,n the enclosur \ ^ in 

.oaefinetheinsulatorofthesecondeapaCrandtoprov^relattvy 

■ „ ,„ the high impedance of the firs, capacitor and wheretn 
compansontothclugn P A v a first electrode and a first 

fterelativelystrongelecmcalfieldtsprovrdedbyafirs 

*L first electrode and wherein 
_ atemlm gvol,a.provid 1 ngare,aUvelyh 1 ghne e afiveh,ason, Wnste, 



the relatively weak e 



15 



second alternating voltage 



lec tncal field is provided by a s^nae 
providingarelativelylownegativebiasonNhe 



r^trade-and-by-a- 



second electrode. 



30. 



(Amended): A method of etching an 



insulating layer on a wafer to present 



clean and fresh surface on 



the insulating layer for deposition, 



including the steps of 



passing molecules 



of an inert gas through an enclosure, 
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v in the enclosure to ionize molecules of the inert gas m the 
5 first direction at first positions m the enclosur 

enclosure, P iertrical field at 

^second — ,» the enciosnre to prov.de a «aK e.ectrtca 

, ;„ a second direction opposite to the first directron, 

^edparUciestothes^ ^ ^ produdng pIts ,„ , h e strrface o f 

controlled etching of the surface of the insulatmg y 

j ^ the insulating layer. 



C^T 31 fended): A method as se, for* tn ciain, 30 wherein 

,h the enclosure from mrstrottf^etecaL 



them< 



olecules of the inert gas pass through 



fieldtotheweakelectricalfieldandwherem and weak electrical 

5 fields. 



r 
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* Kt ^ in ciaim 30 wherein 

wh ere te the — ,a y erof— — — — — 

wherein 

J the firs, capacitor has a higher impedance than the second capacto, 

„ ^ Amemodofetchrnganrnsulating la y erona W aferhavmga, 

passing modules of an inert gas through an enclosure, 
providingastrongeiectricaifie.aat^tpos.t.onsinUreenciosureto.on.e 

molecules of the inert gas in the enclosure 

wafer, in the enclosure, and 

providrngarnagneticneldin.eenc.osureinad^ontransversetou.e 

-17- 
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39 (Amended): Am ^-e, f o* i n d a im 3 7 ,— *es t epso f : 

.^e— aye r an dfr o mth esu rf ace S o f *ewa 1 ,sof« ll eso*e, 

40 . A^oaasse.^in*^,,— *es t epso f 

priding a firs, eiectrode to create the strong etectrica, field, 
providing , second electtode to create the weak etectnea, dtt 
providing magnets to create the magnetic field, 

.efi.tandseconde.ec^esand^ma^s— * definrng the 

enclosure, and ^tupcerond 

electrode. 



5 



PATENT 

U.S.SerialNo. 09/829,587 
Attorney Docket No. SPUTT-56141 

A DC bias on the first electrode for the creation of the strong 
electrode to produce a strong negatrv^DC bias 

eleCtnCalfield ' • \ u^eofasecondparticularmagnitudelessthanthe 

introducing an altematmgWtage of a second p 

td etothesecondel\trodetoproduceawea k ne g ativebiasonthesecond 
. p first particular magnitude to the second e ^ 
H electrodeforthecreationoftheweakelectricW ie ld,and 

, , Ln the second electrode and the wafer and a low 
. providingahighimpedancebet^eenthesecond 

U impedance between the wafer and the cnarg P * 

>l g e d ^ 1 e S w i ,U mM e^ tot -A f ,e — — o t ,h 



layer or the walls of the socket. 



43 ( £±£U a combination as set for* in data 21 wherein, 

ta first eiectrode provides the high electrica, field in cooperafion with the 

wherein 
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the second electrode provides the low electncal field in cooperation with 
in the surface of the insulating layer. 



44. I„ a coronation as set forth in claim 21 wherern 

the firsiltage source applies an alternating voltage apphed from the 

4^1 ^\he first electrode and » 

H * \ ^reintheslondvoltagesourceapplrcsanalternatingvoltagefromthe 

^ y the second electrode. 

45. ta a combination a set Whmclainrt-t^heran- 

. firs, electrical conduig member is dtsposed in cooperative relationship 
.ththeftrstelec^etoprovidefortheproducLofthehtghelec^calfreldandwherem 

a second electrical conduction, ember is disposed in a cooperattve 

5 .^^^.^^A^^^^ 
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46 In a combination as set forth in claim 45 wherein, 

me first and second electrodes are substanually parallel to the wafer and 

wherein 

m e firs, and second eieCrical conducting members are snbs«an«aUy 
5 parallel to the first and second electrodes. 

47 . In a combination as set forth in claim 46 wherein 

the firs, and second electrical conducting members are respectively 
h disposed,*— i.ypa.llel.bntspaced.rela^hipto.hefirstandseconde^odes. 

48. In a combination as set forth in claim 43 wherein 

to wafer and the firs, electrode define a series relationship between two 
(2) capac„ors,one h avm g ah 1 ghcapac« y impedance andthc other having a low capactv 

of ,he surface of the insulating layer in the wafer. 

49. In a combination as set forth in claim 47 wherein, 
havingahighcapacty impedance and , he omer having a low capaci^ impedance and wherem 



5 
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•a- rt f rt r the etching of the surface of the 
to high capacity mrpedance Hmits the energy proving for the etcmng 

insulating layer in the water. 

50 In a combination a set forth in claim 44 wherein 

a firs, electrical coning member is disposed in cooperative relationship 

^^^^^^^^^^ 

a second electrical conducting member is disposed in cooperative 



5 , to a combination as set forth in claim 49 wherem 

to first voltage source applies an aitemating voltage from the first voltage 

^^^^^^^^^^ 

electrode and wherein 



to second voUage source appCT ^^^-^^^ 
tosecondelectrode.oproduceawea.negativedirectvoltagetntovicinityofthesecond 

electrode wherein 

a firs, electrical conducting member is disposed in cooperative relatronshm 
w ,htofirs,e,ectiodet„providefortoproductio n ofmeh,ghe,ect,ca,fie,dandwhere, 

a second electrical conducting member is disposed in cooperate 

^^^^^^^^^^ 
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43. In a oo^btation as set forth in claim 21 wherein, 

,he first e^trode provides the h,gh electrical field in cooperation wtth the 
m a^e,,c field f or product anto^tionofntoiecnlesofantnertsas in the enclosure and 

wherein 

me second electrode provides the low electrical field m cooperation w,th 
,he magnetic field for etching the surface o\the insulating layer on the wafer to ohtain the 

^^^^^^^^^^^ 

^njhe surface of the insulating layer. 



V 



44. In a combination as set forth in claim 21 wherein 

the first voltage source apphes an aUating voltage applied from the 



-^tege^u^oAeJirsLel ectrode to produce a strong negate 



direct voltage in the vicinity of 



the first electrode and 

wherein the second voltage source applies alternating voltage from the 

the second electrode. 
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45 ta a combination a set forth in claim 21 wherein 

a fir, electro conducting member ,s disposed in cooperative re.atronsMp 

a second e,ectrica,\nd«c«in g member is disposed in a cooperate 



46 m a combination as set fcrthWlaim 45 wherein, 

the first and second electrodes \sub Stan,i * P»«el to the wafer and 




wherein 




ft. firs, and second electrical conductin\members are substantially 
parallel to the first and second electrodes. 

47. In a combination as set forth in claim 46 wherein 
,„. ^ an d second electrical conducting members are respectively 

48. In a combination as set forth in claim 43 wherein 

the wafer and the firs, electrode define a series relationship between two 
^capac.tors.onehavingahighcapaci^impedancea.dU.eomerhavingalowcapacrty 
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of the surface of the insulating layer in the wafer. 

49. to a correlation as set forth in claim 47 wherein, 
me wafer and the firs, strode d\e a series relationship between two ,2) capacitors, one 

^ Insulating layer in the wafer. 

50. In a combination a set forthV claim 44 wherein 

a first electrical co„duc,ingm\nber is disposed in cooperative relationship 

[ XX y . second electrical conducting member is disposed in cooperate 

^^ip with the seconded, to provide for the proton of* ^ ™ 



~5 re 



51. In a combination as set forth in claim 49 wherein 

the firs, voltage source applies a. al.ema.inW from me firs, vohage 
t0 the firs, electrode to produce a strong negative direct voltaX the vicinity of the firs, 



source 
electrode and wherein 
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r B an slternatina voltage from the source to 
the second voltage source applies an alternating g 

electrode wherein 

. firs, e.ectAonducting member is disposed in cooperative reiatosmp 
-1 a second electncalnducting member is disposed in cooperate 



